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PF.1. -• "AUTOMATED PERIODICALS CONTROL SYSTEM

Cecily J. Surace*

The Rand Corporation, Santa Monica, Caoitorn;o

Introd=ic t iu.

The Rand Corporation Library decided to ee-design its periodicals

prqrarn when it l.bcame apparent the Corporation had plans to install an

IBtvý 360/65 computer ond the prospects of continued emulation or simulation

of the !M 1401 Autoccder program, orig*nally written In 1964, were bleak,

For sceveralc yý.ars ihe proqram had been run under emulation on the IBM 7044

und no onr! was eager to continue work on it. In addition, the old program

vcs very limited in design and was aimed primarily at eliminating the

monrithly typing of perio-icals renewal lists. It was evident, with over

2,000 cctive titles totaling over 3,000 copies, a large number of inactive

holdings, periodicals routed and filed in variousr end locations, etc., the

libr ary required a more sophisticated program which would eliminate or

reduce many of the mcgbal operations and provide for automatic check-in,

routing, renewal lists, purchase order letters, inventory and binding control,

etc., as well as provide the opportunity to Introduce more reference/user-

oriented capabilities.

Thus in March 1968 the Computer Sciences Department was contacted

and a system analyst and programnmer were assigned to work with the Library

on a new periodicals program. A review of the literature was started, and

trips to local libraries with automated periodicals systems were made. The

only constraint was that the proposed system would operate In a batch mode

environment.

*Any views expressed in this paper are those of the author. They
! .auld not ýe interpreted as reflecting the views of The Rand Corporntion or

the official opinion or policy of any of its governmental or private research
sponsor;. Papers are reproduced by The Rand Corporation as a courtesy to
members of its staff.
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ABSTRACTS

Describes PEARL (Periodicals Automation Rand Library) -- an automated

periodicals control system which provides for automatic check-in and routing

of periodicals. Irstead of using claims cards or lists, the program produces

double-column pressure sensitive labels combining check-in and routing in

one operation. Negative reporting of non-received items is the basis for

automoi'k% upxote ,•, holdings, rather than positive reporting. Other features

are discussed, e.g., automated production of purchase order letters, claims

and scrap lists, cross references and notes, etc.

PEARL operates on the 360/65 and controls over 2,000 active periodical

titles, 3,000 copies, and 680 inactive titles.
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By August 1968 the basic system objectives, requirements, and output

formats were well defined. Data collection began in September 1968 and

by September 1969 over 12,500 lines of data had been keypunched. Since

we were able to save most of the data from the 1401 program's master file,

the conversion to the new master was completed in September and became

operational in November 1969 producing the Master List, statistical recap

sheet, and the renewal list. The old program had been replaced.

By March 1970 the new program was generating purchase order letters

for renewals, as well as additional management control reports. The Library

also was testing the automatic check-in and routing system in parallel with

the manunl Kardex and routing systems. In June the manual routing system

was dropped, followed by the complete elimination of the manual Kardex

system in December 1970.

The Library's major objectives had been achieved in spite of a halt in

programming support early in May which forced us to cut our sails. The

binding cony, -1 sub-system, and selected reports were not completed. For-

tunately the programmer was able to devote some time to debug problem

areas as they developed. Further improvements or refinements to the system

will depend upon a happier economic environment.

The PEARL System Programs

The PEARL (Periodicals Automation, Rand Library) System (Figure 1) is

written in PL/1 and is now operating on the IBM 360/65 OS MVT. The

system's objective is to facilitate the processing, routing, and control of the

Library's prriodlcals subscriptions and holdings.

PEARL consists ot two major piogroms (@n Update and a Print Generator)

and two sort programs which are run monthly to produce the output reports.

The Update Program (LB.PS.0310) maintains the master file which contains

about 4,000 variable length records ordered by an alpha-numeric six-character
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title code which provides for alphabetic arrangerment. A record consists of

a basic 200-character fixed length portion with a varying number of

54 -character fixed length informational fields appended to it. These fields

can be added or deleted in entirety or updated individually. The maximum

record length is delineated at 5,000 characters. The Update Program generates

the Master List, Check-In and Routing Labels, Cloirm Cards, Error Report,

Arrival Data List, Statistics Report, and a Report Generator Work File.

The program requires approximately 300K byteis of core and 408 seconds

of CPU. There are over 25,000 I/O's and operating time is one-half hour.

Data is stored on six tapes with disc used as temporary storage units.

Supporting sub-programs include: LB.PS.0110 -- Detail Sort Program which

accepts all punched input containing the month's transactions and produces

a sorted work tape; LB.PS.0410 -- Work File Sort Program which sorts the

work tape file records for appropriate input to the print generator program;

LB.PS.0510 -- Print Generator Program which creates purchase order letters,

department renewal, periodicals routing, and receipt notification list,-

LB.PS.0710 -- Semi-Annual Reference List Program which produces an

inventory printout of all library holdings in three indexes -- alphabetical,

subject, language; LB.PS.09.10 -- Special reports program which generates

various lists: claims, scrap, cancelled subscription, and inactive status lists,

and a vendor activity report.

A brief review of all output reports follows:

Master List. A monthly alphabetical list of periodicals currently in
the Rand Library. (Figure 2)

Error Report. Monthly list of file discrepancies. (Figure 3)

Check-In and Routing Labels. Monthly pressure sensitive, two-part
labels used for receipt of an item and its routing. (Figure 4)

I'reaicted Arrival Punch Cards. Monthly claim cards which can be
input to the system to indicate non-receipt of an expected item
and to create an updated claims list. (Figure 5)
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Department Renewal List. Monthly lists of periodicals up for renewal,
sorted by Rand department responsible for initiating the subscriptions.
(Figure 6)

Subscription Renewal Purchase Orders. Monthly purchase order letters
tor subscriptkcns selected to be renewed. (Figure 7)

Receipt Notification List. A monthly listing of notification of receipt
of the first issue of a new or renewed subscription. (Figure 8)

Statistics Report. Monthly report showing number and types of
subscriptions and costs. (Figure 9)

Claims List. Monthly, cumulative list of all issues not received, in
alphabeticaul order by vendor. (Figure 10)

Arrival Data List. Frequency and pattern data used to compute the
expected arrival and volume, issue, date, etc. of periodicals.
(Figure 11). Available on request.

Semi-Annual Periodical Reference List. A cross-reference (title,
subject, language) index of all periodicals held at Rand. (Figure 12)

Department Periodicals Routing List. Lists titles in alphabetical order
by initiating department. Shows cost, and secondary routings.
(Figure 13)

Cancelled Subscription List. Shows periodicals cancelled (not renewed)
within the monthly reporting period. (Figure 14). Available on
request.

Inactive Status Listing. Lists all periodical holdings still in the Library,
but whose subscriptions are no longer active. (Figure 15). Availabli,
on request.

Scrap List. Lists titles and their retention period if less than 99 years.
(Figure 16). Available on request.

Vendor Activity Report. Lists periodicals and costs by vendor, showing
number of outstanding claims. (Figure 17). Available on request.

All of the reports listed are new to the Library except for the Depart-

ment Rc.rewal, Statistics, and Semi-Annual Periodical Reference lists.

The remainder of this paper will discuss some unique aspects of PEARL

which have not been seen in the literature on periodical control systems.
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Automatic Check-In and Routing System

Several considerations influenced the design of the automatic check-in

system, the principal factor being the desire to avoid handling large numbers

of punched claims cards which were characteristic of most of the automated

(batch) periodicals control systems reviewed. I These systems were based on

positive notific7tion to the program of receipt of an issue -- hence 'he need

for pre-punched cards showing the volume, issue, and date of the periodicals

expected to arrive in a given period.

The position taken by the Rand L~brory was that since most periodicals

have a regular frequency of publication, and since most are received in the

expected arrival time, it would be simpler to notify the program of non-

receipt of u periodical. To effect this, the system analyst suggested the

concept of negative reporting, i.e., a periodicals holdings record of the

last issue received would be updated automatically to reflect the latest issue

received, unless a claims card was input indicating non-receipt of the item.

Once this concept was agreed upon, the alternatives to handling punch

cards were studied. It was felt card files were slow to proces. and an

alternate means had to be provided for identifying the periodicals which did

not arrive. A printed listing of expected arrivals would suffice, if appropriately

marked, but this left routing of periodicals as a separate operation. At this

point the system analyst suggested using a double column of pressure-sensitive

labels with pre-printed identification and routing data (Figure 4). This

approach, which appeared to satisfy all the objectives (the concept of

negative reporting, elimination of daily handling of claims cards, and the

merging of check-in and routing steps in one operation) was ultimately

adopted.

At the beginning of each month the program produces routing labels,

stubs, and a corresponding batch of pre-punched claims cards for the issues

Refer to Selected References at end of paper.
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2
expected to arrive during that month. The stubs and their routing labels

are in alphabetical order by title code. Each stub carries the ritle code,

title, volume, issue, part number, etc., and copy number, and is the

portion which is matched against the incoming item. When a match is

made, the routing label is pulled and affixed to the issue. At the end of

the month, the claims cards corresponding to the stubs with routing labels

remaining, are pulled and input to the program along with other transactions

for the month. These cards represent items not received, and the program

will so record them, and enter the missing issues on the monthly Master List

with a "C" indicatirg they are claim items. At the same time a claims

list will 6- printed including the latest not-received items. The stubs and

routing labels will be repeated on the next monthly labels run, along with

the new expected arrivals; a complete set of claims card. will be produced.

Cards for the previous month are discarded after the claims cards for not-

received items are pulled.

The heart of the Automatic Check-In and Routing System is the series

of algorithms used to predict the expected arrival period, and the correct

volume, issue and part number, date, etc. of each periodical. PEARL's

algorithms are based on the frequency and pattern of publication, and the

initial, and latest, issue received. Data collected for analysis was derived

from the manual Kardex file and in some cases perusal of the periodicals.

This data is still being refined, based on experience with the program.

Seventeen Default Patterns (Figure 18) or algorithms determine the arrival

prediction information. Figure 11 illustrates the arrival data used.

If the predicted information is incorrect, the correct data is entered

in red on the stub. At the end of the month this data is entered on a

2Although the program permits routing to individuals as well as depart-
ments, most of the routing is to Department Control Centers where subsequent
routing to individuals occurs. The impact of undertaking all individual
routing has not been investigated.
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transmittal form, and if necessary is also checked against the Arrival Data

List to determine if the Default Pattern requires adjustment. If an item

arrives earlier than expected, the receipt is entered on a transmittal form,

and a manual routing slip is prepared.

Our experience indicates that 300 to 350 claims cards are pulled each

month, representing less than three percent of the total file. While a large

number of claims cords are discarded monthly, the benefit from faster pro-

cessing, the ability to scan the labels quickly, and the elimination of a

separate routing process more than compensates for this "waste" of cards.

In those cases where the expected arrival cannot be predicted, labels

are produced showing only the title code, title, copy number, and routing.

When the item arrives, the pertinent control data (voltime, issue, date of

receipt, pu~lication date, etc.) is written in red on the stub, and the routing

label is pulled. At the end of the month, the control data is entered on a

transmittal form for keypunch to update the holdings on the Master File.

There is no automatic updating of these titles as they are updated via positive

reporting of receipt. However, the history of the dates of receipt can be

maintained in the data base and updated for future use in determining if a

prediction schedule for label production is possible.

Currently there are 260 out of 2,407 titles (11 percent) whose arrival

or pvblication pattern cannot be predicted. The Library has accepted the

fact that without a manual Kardex to alert to the non-receipt of these titles,

the only way to determine non-receipt is to review the Arrival Data List for

all "X's" in the IRG (Irregular) column, and then check the Master List for

latest holdings. This is acceptable because the titles involved are mostly

foreign language, especially Russian, and our experience in claiming has

been very poor. If this procedure should prove difficult we can revert to

a Kardex for these titles, and the system will print labels directing the

checker to the Kardex for entry.
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Data Elements

The Periodicals Input Sheet (Figure 19) shows the data elements and

illustrates in abbreviated form, the various transmittals used. The data

elements shown ore self-explanatory, as are most of the codes defined in

Figure 20, Periodicals Identification Input Transmittal Codes. Of same

interest may be the Transli'erate Code which eliminates the need to write

the transliterated title on the covers of non-Roman alphabet periodicals,

e.g., Russian and Chinese. If "Y" is entered on the appropriate transmittal

form, the program will produce an extra label containing the transliterated

title which is affixed to the periodical upon receipt, and used to assist in

identification and shelving of the iss e.

Also of some interest may be the Stub and Routing Label Codes

(Figure 21) which appear, as required, on the stubs and in some casps,

labels. These codes alert the Periodicals Workroom Staff to specific

conditions or actions to be taken, e.g., CA on a stub indicates the label

has been riprinted for a delinquent isse; TR indi'ates there is j trans-

literated title label to be affixed to the periodical. Other codes such as

Cl, NR and CL assist the shelvers and appear on both parts of the label.

Cross References and Notes

A very useful capability of PEARL is the provision for entering cross

references and notes for display in the Master LUt and Semi-Annual Reference

List. 3  The old program had essentially no cross reference capability, and

the user was confused because there -as no easy way to determine when a

periodical had changed title -- all holdings for tho- periodical, regardless of

title changes, were listed as a unit under the latest title. To obtain an

accurate history, the user had to look under earlier titles. This situation

was compounded by a change in title shelving in 1968 when it was decided

3 N(tes are displayed in the Master List only.
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periodicals should be filed by their original titles and not physically shifted

to reflect a title change.

In PEARL, cross references for title changes or mergers provide a way

of illustrating all previous titles and holdings under the current title.

(Figure 2). If a periodical has undergone several title changes, the history

of these changes rnd the Library's holdings are reflected ir stages under

each new title up to r"e current title which reflects all previovs history.

The program permits up to ten lines of cross references, and ten lines of

no.es per title.

The notes •.apability was designed to assist the Periodicals Workroom

staff and proviae the Reference librarians with the opportunity to enter

pertinent information relative to a title. The notes may used to alert

the staff to an action, e.g., "Subscription Sent Direct," or "Staple Pa'ies

Together," or "Prior to 1965 Stored at Main Street." Other uses may be

to indicate the source of the exchange title, the professional association

responsible for the publication, the fact the title is received as a supplement

to another subscription, etc.

In designing the cross reference capability the Library hoped it would

be possible to include automatic deletion of reciprocal cross reference, when

a title was deleted. Unfortunately this was not possible due to the cutback

in programrrng support and the detailed coding required. As a result, when

a title i! to be deleted, it is necessary to review the Master List to determine

if a. cross-reference structure exists and to take the- appropriate action to

correct the file.

Cost Information

As is well known, it is difficult to provide meaningful or comparative

cost data. Therefore the very general fi;jres presented are offered to assuage

the reader who will feel he has missed something if costs are o~nitted.
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The Library's costs are estimated at $3,800.00 of which $2,200.00

represent system formulation costs and the remainder data origination. The

Computer Sciences Department's costs were approximately $21,000 for labor

and $4,000 to $5,000 for machine costs including keypunch. The machine

costs, however, include some production costs and not just development costs.

All labor costs exclude overhead or fringe. The monthly recurring costs are

approximately $70.00 for keypunch and $100.00 for one-half hour of block

computer time.

Summary

Before reviewing some of the lessons learned, it may be useful to list

some of the benefits derived from PEARL, without elaborating on their full

impact. These benefits include elimination of the Kardex through automatic

posting of receipt of items, a Master List which shows complete holdings to

date, end filing location for periodicals, a claims list which provides faster

claims response, automatic routing, cross references, automatic production of

purchase order letters for renewals, automatic notification to Purchasing of

receipt of the first issue of a new or renewed subscription, departmental

routing and cost data, cancelled, inactive and scrap lists, and improved

statistics reporting to improve control, etc. There are other benefits, but

one which should not be overlooked is the improved morale of the Periodicals

Workroom Staff. Their job has been made more interesting through increased

job responsibility and decision-making. They receive information from

PEARL on a foster basis than the manual system, and must respond faster.

In addition, they have been relieved of a lot of dull, routine work.

Lessons Learned

If we had it to do over again, there are several changes we would

make. For example, although we specifically considered the user and his

needs, PEARL is still more oriented to assisting the Periodicals Staff. The
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Master List display may confuse the occasional user. Perhaps two masters

should be produced -- one for the staff and one for the user. Or the

Semi-Annual Reference List should be expanded and issued more frequently.

The routing program would be redesigned to permit changes and

deletions without having to re-input all the routing data for a copy. This

problem is aggravated when a title code must be changed -- all the data

m',ust be re-input. Fortunately this uccurs vv.y infrequently.

It would be useful to have the capability to list all items routed to

an individual or department when they are not the primary recipient. The

only capability now is a prime departmental routing list. There is no

capability to produce a routing list by individual names.

Another desirable capability, and one which could not be completed

because of lack of programming support, is the automatic generation of

claims letters or postcards. It would also be useful to complete the binding

sub-program.

Finally, a thorn in our sides which is irritating but can be lived with,

is the fact that a claim item shown in the Master List will also appear as

the last issue received if no subsequent issue has been received.
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Table 1

FREQUENCY - DEFAULT PATTERNS

Incls

Category Frequency Per Year - Per Week Reg Default Patterns Spans

I 1 Yo10000 Years

2 2 M060000 Months
3 3 M040000

4 4 M030000
5 5, 6, 7 6 M020000

6 8 thru 20 12 MOOOOO "I
7 21 thru 24 S011500 Ist, 15th ea mon.

8 25 thru 33 D140000 14 days

9 34 thru 43 TO1 1020 1st, loth,

20th ea man.
10 44 thru 55 1 52 7000000 7 days
11 56 thru 65 I 5000000 5 days
12 66 thru 125 2 104 4300000 Days
13 126 thru 185 3 156 3220000
14 186 thru 245 4 208 4111000 "
15 246 thru 300 5 260 3111100

16 301 thru 330 6 312 2111110 U

17 331 thru 365 7 365 1111111 1 day
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PERIODICALS IDENTIFICATION INPUT TRANSMITTAL CODES

PSA CODES RETENTION CODES
P = Part IM thru 9M = Retairced 9 months or less
S = Supplement 01 thru 98 = Retained I year thru 93 years
A = Annual 99 = Retained tnd&sfinitely
I = Indcx
B = Binder

BINDING CODES
SEASON CODES B = Bind per Instructioos

SP = Spring U = Leave Unbound
SU = Summer P = Pre-Bound by Publisher
FA = Fall
WI = Winter

DELIVERY CODES
S = Surface Mail Delivery

.q•ATUS CODES A = Air Mall Delivery

A = Active Tillu
C = Ceased Publication
N No Longer Received CLAIM CODES
.S = e#V Rcfc-rL'mce Y = Claim if not received when due
O On Order N = Do iiot claim if not received vhrr. due

MEDIA CODES LABEL CODES
H fiord Copy Y Routing Iobe!! to be mcdc for
M :Microfilm expecled arrivals
F Microfiche N No routing label s 9cncrctcd Ly

program

END LOCATION CODES
CAT Colalogin• TRANSLITERATE CODES
NRT Not rctainrd Y Title is Pransit.eratcd
OC = Oriental Collection N Title is not transliterated
OCL. 0. C. Librarian
0,D Ordcr Dupt.
OFF Lib. Vanager's Office HOLDINGS BREAK CODE
PRR - Perio-.ficals Rcading Rcom Y Holdings awe incomplete
RIF = R,. Vcrccnc Desk N Holdings are complete
RtMI? " Ponm 12
RR ='o',firc; Room - Not PRR
SI " Slo.,;c Library
V "/VaU!I
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